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Project Context

Project Objectives

NCRI Informatics Initiative Aim
“The function of the Informatics Platform is to present resources related to cancer information as a 
coordinated and collated asset, allowing more efficient access to cancer data and services ”

Project Aim
The Platform Reference Model (PRM) project is working collaboratively with the NCRI Informatics 
Initiative to:
“establish and document requirements for the platform and to construct and validate the key information 
models around which the platform will be built”

Analysis Process

Activity
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Conclusions and Next Steps

Considerations
• The Investigation Model provides users with a way to 

structure their investigations

• The multidimensional Domain Model provides a top-
down view on data and service resources

Key Advantages
• Enable separation of concerns

• Coherent top-down view on different resources

• Dimensions introduce a further granularity level to 
tackle scalability issues. 
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Top-Down View on Interoperability – An Example
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• Define the system scope and Identify user and architectural requirements for the NCRI Platform
• Identify integration needs and understand the role different existing resources could play
• Define a Reference Model for the Platform to describe existing data and service resources
• Validate requirements and integration approach by way of use cases and a prototype system

To answer Question 1.4 (“identifying common genetic variations”) researchers use the list of genes 
identified by the clustering service used to identify common genetic variations querying existing knowledge 
bases like REACTOME, PharmGKB, KEGG (Kyoto Encyclopedia of Genes and Genomes), etc., or scientific 
libraries (e.g. PubMed) looking for papers which have reported about similar experiments. 

To build Result R5 is the result of such integration that should be supported by the platform. 

Biological Perspective: the platform should query repositories known to contain information about CB_Gene, 
CB_Pathways, CB_ExpressionVariation and  CB_Agent (where a class of chemotherapy is considered an 
agent). 

System perspective: information can be found in SI_KnowledgeBases (e.g. “REACTOME” and “PharmGKB”) 
and SI_ScientificLibrary (e.g. PubMed). These SI_Resources are described using certain 
IS_TerminologySource so the user query should be mapped on these concepts.
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A scientist wishes to investigate genetic variation in tumour response to 
treatment with a specific class of chemotherapy. She would like to identify 
specimens of a specific tumour type, flash-frozen and prepared using a 
specific methodology, and for which there are associated medical records 
for treatment outcome. With sections of those specimens, the researcher 
would like to carry out microarray experiments for tumour cells and normal 
cells on the periphery of the tumour. She needs to store and analyze the 
data using conventional clustering methodologies.  She would also like to 
compare the clusters to currently-known metabolic pathways, some of which 
are known to be chemotherapy targets.  With the list of genes from the 
pathways of interest showing expression variation related to the
chemotherapy treatment, the investigator can then identify common genetics 
variations in the public databases for subsequent follow-up. At the time of 
publication of her study she wants to maximize the impact of her 
achievements on the scientific community for follow-up studies by 
depositing the microarray data in public repositories.

Goal Question 1.1

Data Set 

Question 1.2

Service

Question 1.3

Data Set 

Question 1.4Question 1.5Data Set 

Q
1.

4

Q
1.

3

Q
1.

2

Q
1.

1

Example: Analysis of Q1.4 using the domain model

Reference Model Architecture

Example of use case analysis (use case originally presented to a previous caBIG meting)

The Analysis Approach
• Systematic user centered way to represent research investigations so that 
interoperability requirements can be clearly elicited

• Effective in supporting communication in multidisciplinary teams
Domain Model and Interoperability Approach

• Multidimensional domain model to tackle scalability issues
• Top-Down approach to look at different resources in a coherent way
• Fully interoperable and compatible with caBIG

Next Steps
• Understand how the Reference Model can be created and managed (Cooperation 
with the Large Scale Model Harmonization group in caBIG)

• Develop a prototype architecture to validate requirements and approach
• Enable the creation of a unique global community by cooperating with caBIG
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Considerations
• Use cases describe everyday 

research investigation “stories”
with interoperability needs

• Use cases are defined by domain 
experts avoiding describing how 
and focusing on goals and what 

• Domain model is enriched and 
reviewed iteratively 

Key Advantages
• Effective involvement of domain 

experts in the analysis

• Effective to unveil user pains, 
integration needs, needed 
resources, resource roles, etc.

• Use cases are systematically 
analyzed by a multidisciplinary 
team

• Use case analysis is twinned with 
domain modelling 
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• Existing resources are described by way of the common Platform Reference Model concepts  
• Common concepts provide coarse-grain semantics to describe data stored in the repositories
• Each dimension describes the resource from a different perspective

• In this example two application schemas are described from the Cancer Biology perspective

• Once the coarse-grain semantics has been identified, Common Data Elements are used to describe 
the fine-grain semantics

• Each Object in the Reference Model contains a number of attributes representing CDEs that may be 
used to describe the fine-grain semantics

• The Reference Model should provide guidance but should not force any choice
• Using CDEs stored in caDSR will enable full interoperability with the caBIG network

Examples of how the model has been used

• Data contained in different repositories can be 
easily compared
• Semantic Interoperability can be enhanced 

Collaborators logos
References about the Platform Reference Model project
• Vito Perrone, Anthony Finkelstein, Leah Goldin, Jeff Kramer, Helen Parkinson, Fiona Reddington, “Developing an Integrative Platform for Cancer Research: a 
Requirements Engineering Perspective”. Fifth e-science All Hands Meeting, 18th - 21st September 2006, Nottingham, UK
• PRM Project’s Web site: www.cs.ucl.ac.uk/CancerInformatics
• NCRI Informatics Initiative’s Web site: www.cancerinformatics.org.uk


